A 68-year-old woman presented to a gastroenterologist with abdominal pain, loss of appetite, and significant weight loss for last 5--6 months. Her history revealed that she had been having recurrent episodes of abdominal pain for last 15 years with postprandial distension and vomiting. She had taken two courses of anti-tubercular therapy (ATT) in the past. These were probably given empirically as no tissue diagnosis was available. She had been investigated extensively in another hospital for her present complaints; however, no diagnosis could be made. Computed tomography scan done outside revealed multiple calcified and noncalcified lymph nodes in the axilla, chest, and abdomen, and healed calcified foci in liver and spleen. There were fibro-calcified lesions in bilateral upper lobes of the lung. There was also mild ascites and bilateral pleural effusions. Physical examination revealed pallor, pedal edema, basal crepitation, and hepatomegaly. She had albuminuria, and 24 h urinary protein levels were raised. Her echocardiography revealed mild pulmonary arterial hypertension. She underwent endoscopic ultrasound-guided fine needle aspiration (EUS-FNA) of the abdominal lymph nodes with a clinical suspicion of tuberculosis. The EUS-FNA was performed using 22 G needle from the peri-pancreatic lymph nodes \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\].

![Fine needle aspiration smears of lymph node show basophilic clumps of acellular, homogenous material. Few lymphoid cells are also observed (May-Grunwald-Giemsa, ×400)](CJ-13-8-g001){#F1}

![Flocculent material was eosinophilic in Papanicolaou stain. Many spindle stromal cells were seen haphazardly intermixed with it (×400)](CJ-13-8-g002){#F2}

QUESTION: WHAT IS YOUR INTERPRETATION AND WHICH SPECIAL STAIN WOULD YOU DO? {#sec1-1}
===========================================================================

Necrosis, Ziehl--Neelsen (ZN) stainPara-amyloid, periodic acid-Schiff stainAmyloid, Congo red stainMucin, Mucicarmine stain.

ANSWER {#sec1-2}
======

The correct interpretation and special stain is:

c: Amyloid, Congo red stain

In cytology smears, amyloid is seen as flocculent material associated with connective tissue cells. It stains cyanophilic to eosinophilic on Papanicolaou stain and deep blue on May-Grunwald-Giemsa stain.\[[@ref1]\] The characteristic apple green birefringence after Congo red staining under polarized light is sufficient for diagnosis\[[@ref2]\] \[Figures [3](#F3){ref-type="fig"} and [4](#F4){ref-type="fig"}\].

![Congo red staining on lymph node smears (×400)](CJ-13-8-g003){#F3}

![Apple green birefringence under polarized light, Congo red staining, lymph node (×400)](CJ-13-8-g004){#F4}

ADDITIONAL QUIZ QUESTIONS {#sec1-3}
=========================

Q1: The differential diagnoses of amyloid in cytology smears in clinically suspected cases would depend upon

Organ involvedChemical nature of amyloid.

Q2: Which of the following could be difficult to differentiate from amyloid in lymph nodes without the aid of Congo red stain?

Caseous necrosisPara-amyloidProtein deposition in angiocentric sclerosing lymphadenopathyAll the above.

Q3: Amyloid lymphadenopathy is most commonly seen

As a part of systemic amyloidosisIn lymphoproliferative disordersAs localized amyloidosis.

ANSWERS TO ADDITIONAL QUESTIONS {#sec1-4}
===============================

Q1: (a); Q2: (d); Q3: (a)

There are few short series and scattered case reports describing amyloid in cytology specimens in various organs. Amyloidosis has been reported in FNA smears from thyroid, lymph nodes, bones, lungs, liver, and soft tissues. It has been occasionally reported in exfoliative cytology specimens of bronchial washings and urine.\[[@ref1][@ref2][@ref3][@ref4]\] Diagnosis of amyloid protein in cytology smears in the absence of clinical suspicion is challenging and includes various differentials based on the organ involved. Amyloid may be overlooked as colloid in thyroid. In respiratory specimen, it can mimic a number of extracellular substances including mucus, alveolar proteinosis, and chondroid material or corpora amylacea. In aspirates from bone, amyloid may be indistinguishable from osteoid\[[@ref1]\]There are few instances in literature in which amyloid deposition has been misdiagnosed as tuberculosis in various organs. In a case reported by Michael and Naylor, the presence of amyloid in a background of multinucleated giant cells in an aspirate from subcutaneous soft tissue led to preliminary diagnosis of necrotizing granulomatous inflammation. Giant cells may also be present as a reaction to amyloid.\[[@ref1]\] Amyloid deposits in a case of liver FNA cytology (FNAC) were interpreted as hyalinized granuloma.\[[@ref5]\] Amorphous granular basophilic material was mistaken as caseous necrosis in Giemsa-stained smears of a lymph node aspirate, and diagnosis of tuberculous lymphadenitis was suggested.\[[@ref6]\] Necrotizing granulomatous lymphadenitis is a commonly rendered diagnosis in our setting.\[[@ref7]\] According to our observation:Amyloid had a more flocculent appearance as compared to the "spread out" character of caseous necrosis \[[Figure 1](#F1){ref-type="fig"}\]The amyloid deposits had well-defined borders in many foci which are not a feature of necrosis \[[Figure 2](#F2){ref-type="fig"}\]The amyloid had smooth and glassy texture as compared to the granular nature of caseous necrosis and this was better highlighted in Papanicolaou-stained smears \[[Figure 2](#F2){ref-type="fig"}\]Besides caseous necrosis, other differential diagnoses in lymph node would include protein deposition in angiocentric sclerosing lymphadenopathy and deposition of para-amyloid. Para-amyloid is seen in lymph nodes with angioimmunoblastic lymphadenopathy, Hodgkin\'s disease, or due to iatrogenic causes.\[[@ref8]\] The characteristic, apple green birefringence on Congo red staining under polarized light distinguishes it from para-amyloid, other proteins, and necrosis.\[[@ref2]\]Amyloid lymphadenopathy is usually seen as a part of systemic amyloidosis or less commonly in lymphoproliferative disorders.\[[@ref8]\] Lymph node involvement occurs in up to 37% of patients with systemic amyloidosis. Hilar, mediastinal, and para-aortic lymph nodes are most commonly involved. Localized primary amyloidosis presenting as lymphadenopathy has also been rarely reported in literature.\[[@ref9]\]

BRIEF REVIEW OF THE TOPIC {#sec1-5}
=========================

Diagnosis of amyloid lymphadenopathy was rendered on FNAC. No granuloma or atypical cells were observed in the smears. ZN staining for acid-fast bacilli was negative.

For confirmation of amyloidosis, the patient also underwent abdominal fat pad FNAC and liver biopsy. Abdominal fat pad aspiration is a relatively noninvasive, low-cost method for obtaining tissue to diagnose systemic amyloidosis. Cell block preparation, immunohistochemistry, and electron microscopy improve the detection of amyloid in fat pad aspiration.\[[@ref10]\]

The abdominal fat pad aspiration smears showed linear deposits of amyloid on Congo red staining \[[Figure 5](#F5){ref-type="fig"}\]. These showed apple green birefringence under polarized light. The liver biopsy showed partial disruption of the liver architecture with variable degree of deposition of amyloid in the sinuses and few portal vessels causing focal compression of the liver cell plates \[[Figure 6](#F6){ref-type="fig"}\]. There was mild acute and chronic inflammation in portal areas. Congo red staining confirmed this to be amyloid. Immunohistochemical staining with Amyloid A (AA) was negative. The patient had been started on empirical ATT. She did not show any improvement, hence the ATT was stopped. The patient was investigated to exclude multiple myeloma. Her kappa, lambda-free light chains were within normal limits. She was put on supportive and symptomatic treatment. However, she succumbed to the disease within 2 months.

![Congo red staining shows linear deposits of amyloid on abdominal fat pad aspiration(×400)](CJ-13-8-g005){#F5}

![Liver biopsy showing amyloid deposition (H and E, ×400)](CJ-13-8-g006){#F6}

It is imperative to further classify amyloid as localized or systemic and primary, secondary, hereditary, or other rare types. Immunohistochemical panel comprising kappa and lambda light chains, antisera to AA, and anti-transthyretin can help recognize most forms of amyloid. In cases where immunohistochemistry is noncontributory, amino acid sequencing or ultrastructural examination is the definite method to characterize amyloid protein.\[[@ref2]\]

In the present case, lymph node involvement was a part of systemic amyloidosis. The material in cell block was insufficient for immunohistochemistry. Immunostaining with AA done on liver biopsy was negative. The kappa- and lambda-free light chains and kappa/lambda ratio were also within normal limits. The exact chemical nature of amyloid protein could not be ascertained in this case.

The clinical symptoms of amyloidosis are variable and nonspecific and depend on the type and extent of organs involved. The radiologic features are also nonspecific. Calcifications, as observed radiologically in the present case, are not an infrequent feature.\[[@ref11]\] The diagnosis of this entity is almost always confirmed by biopsy of the affected organ.

In deep-seated lymph nodes, the diagnosis of amyloidosis is usually made after surgery or by invasive biopsy techniques.\[[@ref12]\] Krishna *et al*. recently described a case of pancreatic amyloidosis diagnosed on EUS-FNA. They emphasized on the potential role of EUS for procuring samples from extraluminal accessible sites for cytologic diagnosis of amyloidosis.\[[@ref13]\] The present case is interesting because the diagnosis was initially clinched by EUS-guided FNA of abdominal lymph nodes. With the advent of newer imaging modalities, the cytopathologists will have a pivotal role in diagnosing a broader spectrum of entities than ever before.
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AA - Amyloid A

ATT - Anti-Tubercular Therapy

EUS-FNA - Endoscopic Ultrasound-Guided Fine Needle Aspiration

FNAC - FNA Cytology

ZN - Ziehl--Neelsen
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